The genus Solanum includes approximately 2000 species distributed all over the world from sea level to the height of 4000m. The genus is divided into 2 groups namely, tuber-bearing and non-tuberous species. The tuber-bearing group which includes the potato of commerce has been exhaustively studied by a large number of workers. On the other hand, the non-tuberous group which also con tains majority of species, has not received any serious attention. However, several members of this group have recently gained prominence on account of their medi cinal properties leading to a great demand from several international pharmaceutical concerns.
Buds of appropriate size were fixed in acetic acid alcohol (1:3) . Squash preparations were made following staining with aceto-carmine. Drawings were made from temporary slides. Meiosis was studied from diakinesis onwards.
Results
The data have been summarized in Table 1 . A detailed description is given below:
S. luteum Mill. sub-sp. alaum: The species is a tetraploid with 2n=48. Meio tic study in this species revealed several irregularities at all the stages. At diakinesis and metaphase I multivalents were of frequent occurrence which included tri valents and quadrivalents. At metaphase I, 0.26 IV, 0.10 III, 23.5 II and 0.10 I per cell were observed. Loosely paired and disoriented bivalents were other irregularities at metaphase I (Figs. [1] [2] [3] [4] [5] . Anaphase I and II were also irregular where both laggards and chromatin bridges were seen. At an average 10.5% cells showed presence of laggards in which both univalents and bivalents were involved. Only 4.6%. cells on the other hand showed chromatin bridges; sticky bridges were not frequently seen. At telophase I and II micronuclei. were present in 9% cells. Disorientation of the plates at telophase I was also of frequent occurrence. Pollen fertility, however, was about 66%.
Solanum luteum, sub-sp. villosum; S. carolinense and S. vilosum are also tetra ploid with 2n=48. These species show regular meiosis. 24 regular bivalents were observed at diakinesis and metaphase I, although in S. carolinense 1.4% loosely associated bivalents and 0.3% univalents were also observed. The univalents, most probably, are the result of precoceous separation of loosely associated bivalents. All the other stages of meiosis were perfectly regular. Pollen fertility in these spe cies ranged between 78-90%. Solanum ottonis is a tetraploid species (2n=48) characterised by the presence of accessories ranging between 2-3. Thus, having the chromosome number, 2n=48+2 or 2n=48+3.
From a large population, 10 plants were selected at random for cytological analysis and a detailed study of the behaviour of accessories. Accessories were present in each of these plants (Figs. 6-14) . However, in seven plants 78% cells contained 2 accessories and 22% had 3 while in 3 plants the ratio of 3:2 accessories was 60:40 respectively. These extra chromosomes are very easily distinguishable from the other chromosomes of the complement as these are comparatively smaller in size almost equal to the smallest chromosome of the complement and stand apart by being darkly stained. These chromosomes do not pair among themselves or with any other chromosome at any stage of the meiosis.
There is perfect pairing between the other chromosomes and regular bivalents are formed at diakinesis and metaphase I. But all the subsequent stages of meiosis are disturbed and showed large number of abnormalities at anaphase I, II and telo phase. Unequal distribution, laggards, chromatin bridges, micronuclei and failure of cytokinesis were observed.
The pattern of distribution of chromosomes at anaphase is shown in Table 2 . It can be inferred from the table that only 10% cells showed normal distribu tion of 24-24 and most probably the extras in these cells have perished during the movement. 26% cells showed 25-25 distribution showing that in majority of cells the two extras pass to opposite poles. In 23% cells the two accessories move to one pole only and in 16% cells 3 accessories were noted to move towards the same pole. It is obvious, therefore, that the movement of the accessories at cell division does not follow any pattern but is more or less random.
25% cells showed chromatin bridges at anaphase II with 5-7 chromosomes lagging behind, 2-5 micronuclei were observed at anaphase and telophase II. In 16% cells there was disruption of cell wall and in some cells there was a total absence of cell wall formation at telophase II. Pollen fertility was 56.2%.
Solanum melanocerasum: This is hexaploid species with 2n=72. Meiotic study carried out in this speccies showed irregularities at all stages . Diakinesis and metaphase I showed association like quadrivalents, trivalents and univalents. There were 34.5 bivalents per cell besides 0.24 IV, 0 .76 III and 0.48 I were also observed. Mostly, quadrivalents were of ring type and trivalents in the form of triangle . Higher associations than quadrivalents were not observed at all. Further stages of the meiosis also showed irregularities . Both laggards and bridges were noted at anaphase. 13.7% cells were noted with laggards ranging in number between 1-3. These laggards form micronuclei at anaphase I as well as at anaphase II. 6.9% cells showed chromatin bridges . Sticky bridges were also of frequent occurrence. Some cells were observed carrying both laggards and bridges. In 10% cells 2-3 micronuclei were noted at anaphase II and telophase II. 70.6% pollen were stainable. (Cadman, 1943; Lamm 1945; Gilles, 1955 Another, tetraploid species which showed irregularities is Solanum ottonis. Although pairing in this species was regular, but is possessed 2-3 extra chromosomes. Accessories are not of frequent occurrence in the family Solanaceae and only a few reports are available. Lesley and Lesley (1929) in Lycopersicum esculentum and Blakeslee (1931) in Datura stramonium observed accessories mostly 2 in number. An eccentric fragment has been observed in S . melongena var. insanum by Rai (1959) . Chennaveeraiah (1965) observed 1-2 fragments in 6 species of diploid Solanum. He reported presence of these accessories only in species found in cold climate .
Most probably these accessories have originated as a result of karyotypic rearrangements in species by recent or ancient hybridization with species which are remotely or closely related , a view shared by Battaglia (1964) . These com binations sometimes result in total disturbance in the chromosome complement of the species involved. The disturbance results in an unscheduled division of certain chromosomes which later get established as accessories . Belting (1925) , Darlington (1933) , Hasegawa (1934 ) , Lima-de-Faria (1953 ), Hakansson (1957 ), Muntzing, (1943 , Ostergren (1947) , Frost (1956) , Bosemark (1956) and Bhaduri and Bose (1947) have given exhaustive information on the behaviour of accessory fragments. It is interesting to note that inspite of the presence of the accessories, there is quite regular pairing in S. ottonis. It can be inferred that presence of accessories does not disturb the pairing capability of the bivalents at diakinesis as well as at metaphase I. However, further stages of meiosis are very much ir regular. It can not be said whether these irregularities are due to the presence of extra chromosomes or are inherent in the genetic make-up of the species.
Meiosis in hexaploid species: Both the hexaploid species S. melanocerasum and S. sisymbrifolium showed irregular meiosis with presence of multivalents and univalents. The important point was-the absence of hexavalents which are normally expected to be present in these species. Nakamura (1937) found high frequency of hexavalents in hexaploid form of S. nigrum. The total absence of hexavalents from these species shows that the homology between the chromosome complement expected of an autopolyploid is not shown by these species. Most probably, these species have a hybrid origin. The low frequency of quadrivalents as well as trivalents and the total absence of hexavalents point to the differentiation of chromosomes on one hand and their slight homology on the other thus sug gesting a segmental allopolyploid origin of the species.
Summary
Detailed meiotic studies were carried out on seven species of the genus Solanum, of non-tuberous group introduced from Japan. Five of this species were tetra ploid (2n=48) and the other two were hexaploids (2n=72). Among the tetraploid species S. luteum Mill. sub-sp. villosum showed regular meiosis, while sub-sp. alaum showed formation of quadrivalents, trivalents, bivalents and univalents at diakinesis. A large frequency of abnormalities was also observed at anaphase. Solanum ottonis Hylander, another tetraploid species showed presence of 2-3 extra chromo somes. These accessories did not pair either between themselves or with other chromosomes of the complement. Pairing was perfect between the other chromo somes. At anaphase a high frequency of abnormalities was observed. S. melano cerasum Willd. and S. sisymbrifolium Lam., the two hexaploid species showed irregular meiosis with the presence of a high frequency of quadrivalents, trivalents, and univalents besides bivalents. Higher configurations like hexavalents were conspicously absent.
